Mechanisms of contracting action of oxyhemoglobin in isolated monkey and dog cerebral arteries.
Oxyhemoglobin (HbO2) produced a concentration-dependent contraction of monkey and dog cerebral artery strips, which was significantly attenuated by endothelium denudation. The contractile response was suppressed by treatment with indomethacin, aspirin, and diphloretin phosphate, a prostaglandin (PG) receptor antagonist. OKY 046, a thromboxane synthase inhibitor, attenuated both the contractions caused by HbO2 and PGF2 alpha. Contractions by arachidonic acid (AA) of the monkey arteries were markedly inhibited by indomethacin and moderately attenuated by endothelium denudation. Treatment with superoxide dismutase and catalase failed to reduce the response to HbO2 and AA. The median effective concentration of HbO2 in producing dog cerebral artery contraction was approximately 1,000 times as high as the median inhibitory concentration in inhibiting the effect of endothelium-derived relaxing factor (EDRF) released from dog femoral arteries in response to acetylcholine. It is concluded that contractions caused by HbO2 are not associated with suppression of EDRF released spontaneously from monkey and dog cerebral arteries, but with vasoconstrictor PGs released mainly from endothelium. Thromboxane A2, superoxide anions, and hydrogen peroxide do not appear to be involved.